


TEST PLAN L INE 
ITEM &UMBER U5L 

FEST PLAN LINE 
ITEM TITLE 

PART NO. SWITCH, PRESSURE 
LK2 TANK ORBIThL COAST VENT I N I T I A T I O N  1AG( 0 0 5 - 5; 0 7 

TM- DSV-4B-i .E-R-5 05 0 . 

?E FE R E $1 C E TECH N I C AL  
'A€ MO. NU :n 8E R (S 1 

TM- DSV- 4B-LNV-R-5 0 5 0-1 
r.J 

~A:AILURE AND REJECTION REWRT (FARRI TAG 
NUMBeF,R(S) AI'JO DISPOSITION 

see Page 2. I 

(USE CONr INUA?fOY SHEET A S  N E C E S S A R Y )  
u- --T - 

ENG I N E E R I PI G RES0 LU T I 0 E i  S 
AND CONCLUSIONS 

tpecirien S/M 104 had no out-of '- tolerance cond i t ions  subsequent t o  t h e  pre-  
environmental tes t .  Lee FARR A1859j0 above for detai ls .  Actuat ion p res su res  
however, were marginal on tes ts  conducted above t h e  temperature  limits of t h e  
.switc}!. 
of t h e  250 Y i n s u l a t i o n  r e s i s t a n c e  tests. See FARR A185969 above for  d e t a i l s .  
Q u a l i f i c a t i o n  w a s  completed or the  1A67005-507 c o n f i e u r a t i o n  by us ing  S/N 1 t h  
i n  conjunction with s/?? 105. 

Specimen S / N  105 had no out-of- tolerance condi t ion  a f t e r  t h e  i n i t i a t i o n  

. .  

( U S E  CONTIN3ATION SHEET A S  N E C E S S L i l Y )  - * .  - L.uw-.ILLIp.m 

STATEMENT OF 
QUAL1 FICATION 

&sed o n  the resu l t s  of' Desigi, Q u a l i f i c a t i o n  T e s t s  p resented  i n  t h e  a t t ached  ~ 

reports,  it is t h e  conclusion of t h e  1)ouglrZs A i r c r a f t  Company, Lnc., t h a t  
pressi i re  switch .Pa r t  Number 3.fL67005-507 is q u a l i f i e d  f o r  i ts  intended use 
on Saturn S-I VB. . .  

- _ .  . 
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Pwe 2 
Qual i f i c a t i o n  S t a t  e m  e n t  
U5L 

FAILU!iE AND REJECTION REPORT: S/N 104 FARR A185930 

F a i l u r e  Analysis  (Vendor) 1n:;ulation r e s i s t a n c e  tests were performed on 
Pressure  Switch S/R 104 by apvlying 590 VDC between all open con tac t  and 
between a l l  c o n t a c t s  and case (ground) . I n s u l a t i o n  r e s i s t a n c e  measure- 
ments f a i l e d  t o  meet t h e  s p e c L f i e d  requirements .  
was removed al lowing t h e  1.25 p s i a  i n t e r n a l  p re s su re  t o  reach atmospheric 
pressure .  When t h e  t es t  w a s  : g a i n  perforncd,  t h e  i n s u l a t i o n  r e s i s t a n c e  
measu-ements were i n f i n i t e .  ‘ ’he welded j o i n t  around t h e  connector  w a s  
rmchined. o f f  and t h e  connecto:- removed. 
t o  t h e  wires and t o  t h e  i n n e r  w a l l s  of  t h e  switch case .  ( R e f .  FARH 

The c a p i l l i a r y  t u b e  seal 

Solder-  balls were found c l i n g i n g  

A-185330). 

Conclusion (Vendor) P res su re  ::witch SJN 1014 f a i l e d  i n s u l a t i o n  r e s i s t a n c e  
due t c ~  s o l d e r  b a l l s .  

Conclusion (Douglas A i r c r a f t  (:ompany , Inc .  ) 
ments f o r  p re s su re  swi tch  S / N  104 w e r e  i n f i n i t e  when t h e  evacuated cond i t ion  
in s id f i  t h e  swi tch  w a s  re l ieve t i .  1nsu’Lat ion . res i s tance  f a i l u r e  w a s  due t o  
coronfr a i scha rge  due t o  low i n t e r n a l  c a v i t y  pressure .  

Corrective Action (Vendor) 
and cyimped i n  two p laces  bef:)re s o l d c r i n g  . 

I n s u l a t i o n  resistance measure- 

T7.e pres su re  switch c a p i l l i a r y  tube  was lengthened 

Correc-tive Action (Douglas Aircraft Company, Inc.1 
S/N 

See c o r r e c t i v e  a c t i o n  

FAILUi:E AND R E J E C T I O N  REPORT: S/N lo:, FARR A185969 

F a i l w e  Analysis  (Vendor) 
Pressme Switch S/M 105 by apjdying 500 VDC between a l l  open c o n t a r t s  and 
between all c o n t a c t s  ana c a s e  (ground)  i n s u l a t i o n  r e s i s t a n c e  measurements 
failecl t o  meet t h e  s p e c i f i e d  requiremc?nts. 
rem0vc.d al lowing t h e  1.25 psi:L in te rn i r l  p re s su re  t o  reach a tnosphe r i c  
pressure .  

-. 
1 n : u l a t i o n  r e s i s t a n c e  tes ts  were Fe r fomed  on ’ \  

I 

. 

The c a p i l l i a r y  t c b e  ser-1 w a s  

When t h e  tes t  w a s  :again performed, t h e  i n s u l a t i o n  r e s i s t a n c e  
- measurements were i n f i n i t e ,  Ref. FAIiR Ai859691 

Conclusion (Vendor) P res su re  :?witch S/N 105 f a i l ed  due t o  corona d ischarqe  
and Ekiuglas A i r c r a f t  Company ( vertest  (500 VDC).. 

C o r r e 4 i v e  Action (Vendor) Ncme. 

Come( t i v e  Action (Douglas A i x r a f t  Company, I&. ) 

from ‘ 0 0  v o l t s  t o  250 v o l t s .  

Voltage appl ic r i t ion  on 

The swi tches  were retested u s i q  t h e  reduced 
A a l l  i r  s u l a t i o n  r e s i s t a n c e  tesl s were reduced on P a r t  Number lA67005-507, 
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I 
F i3 cc g9 U RE 

The test s v c i m e n  was a t tached  tc W e  shskar head, and accslermwters were 
w u n t o d  as showr. on page I$+. Trm accefcrcme-fers were criented as spocifisd on 
page 41. 

Tests ccmsisTing of sir,usc.idai sweeps, r a n d m  exci ta t ion,  and s h o c k  pulses 
were t h p n  csnducied i n  each of ths Throe mutually perpandicular ax% shown on 

page - Sinus!>rdaI sxeeps were perfcrmed a t  ambient temperature from X ,  to 20 to x) 
cp5 w i t h  the frequencv chartsing a t  ths r a t e  G f  cno cxtave per mjnute. 
f8VOf.9 W W B  as f 0 l i b W S :  * 

Input 

FRENJEI,.ICY (sosf a 
. .  20 - 250 1 . 3 ~ ~  (0  - peak)  

250 - 950 .000560 inch D.A. D i s p .  

950 - xjoi, 26y (0 - peak) . 

Sinusvidal dJSa W ~ F C  recordsd c.n <>xi ! lograph charts .  

1.. The s p e c !  t i e d  scectrun! W ~ S  shaped t h e  e<:u3lizer and tho level b r o u g h t  to 
I / h  power+ 
meters i n  t h e  analyzer . A d j u s t v i n i s  wws * d e  as necesssry w i t h  i h ~  use cf the  indiv iduai  

2. When the setting eppezred satisfacScry,  a t r i e f  f u l  I-pcrrer run war mads, 

. recoi-ded on a mgnotic  tapo Imp and srialyzad. 
during w h i c h  r i m  the signal gonerated by the cmProI accelerometer was 

3 .  When -tho tape loop ana.iysis si-,c.uod a s a f i s f x t o r y  s p e c t r u m  (as appicved by 
. the Task Force representat i vo) , the r8-w i nder of the fu I 1 -power run was 
C O ~ P  l.G.t-Sd s 

Randon vibratim tes ls  n w e  perfccwd at -55°F for a toial duraticn of I2 minutes 
in esch axis.  
u t i  1 ired by The p t  irns laboratcry f o  pfudlJC63 the required low tonporaturo. In?u? 
levels were as follcws: 

The tes-t specimen wa5 ~ n c ! ~ ~ s a d  i n  a cha:&er bcx, and L:Q wzs 

-f%XUtJFk"Y (CJSJ" -la&!L. 

a -  ,002 g2/cps 

Randorti data viort3 teccrded on rnagneiic t ape .  



8 0 f c r o  The s h m k  tesJ-s were parfcrrwd, system accuracy. wzs checked as f o l  lcws; 

i . ‘Hot i zcnia I 5ca le (1- i ne> accuracy was vet- i f i sd by standard ca f i t r a i  i sn 
J procedures dur i n9 the per i ad i c ca I i bra t  i ?n arid cer T i  f icat i  ca c f  the ff.en0- 

scope. 

A ‘2* Yer?icsl input  deflecticn (acceleraticn) was adjusted by t h e  insurSion of 
a ‘cb I ibtst I cjn s i  gns i cmtespond i ng f-o a k n w n  acce ter,xt i cn leve 1 and the 
adjustment of t h e  ~erxscopo  poientiorncter until the trace coincided with 
t h e  desired verticaf scale divisicns. 
I 

S h w k  pulses wcro shapod by a wavefL;rm synthesizer, displayed on a merwccctpe, 
end photograched by a F’ofar3,i d car?ei-a. The i nput leve 1 i c r  a I I axes was as 
fol  lows: 

Nuriher . . . . . . . . . Throe putses per axis 

I n p u t  Shape . . . . . . . Hai-f Sino Wave 

Acce lerar‘r on . . . . . . . 209 ( 0  ,- peak) 

Duration . . , . . . . . . IO k 2 milliseconds. 

Sinusl-,i da I swoop dat3 31-e F resbnied as p lots uf Accsterstion versu5 Freauoncy 
on the for lowing pages: 

a x i s  PAGE NV.fBER 

A A 3  t i trough A9 
. f 3  A 1 0  t h r o u g h  Ai6 

C - A 1 7  t h r w g h  A23 

.- 

, 
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TIJt-DSVkE-EFJV-R505.0- 1 
Page 5 of 5 

_FiESULTS bfig 0 I SCIISS 1 IN { conf i nued) 

Randm vibration data  are presented as p l o t s  of Accelerat ion Density v, v s v s  
Frequerrcy O n  the frsl iowing pages: . 

A Control  ti Rasponso Data A25 t h r c u g b  A 3 l  
- I  

. 6  Equa I i zat i m Ana l y s i  s * A32 

€3 C o n t w l  & Response Data A33 through A39 
C Ecualizafinn Analysis . A40 

f: Cuntrol & Rsspcnse Data A 4 1  t h r o u g h  A47 

Mechanical s h o c k  data  are  presented as photographic p ICs; s of Acceieration versus 
Tine on page A 4 8 .  

Visua! exsninatisn rcvealed no d a m p  tc the ?&st specimen as B result G f  v i -  
bration and s h c c k  tes f ins .  

Pages B I  through €35 
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i 
ZOUGLAS AIRCRAFT COXPAHI I W C .  

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  

S'IV-8 LH2 TANK ORSITAL COAST VENT 
I N 1  T IAY ION SV I TCH c U5L 1 

7 
F R E Q U E N C Y  ( C P S I  



J 

_- I 

I 
STY--8 LH2 TANK ORBITAL COAST VENT 

c U5L 1 I N E T I: A J I ON S \! I TCH 
~ F I t l i B A f I U J  *-- 

~OX... SEE'PACE A- 
FC.? PICK W LOCATION 

TEST CGYDITIOHS.. e e 

TEST DATE............. 2/24/66 
A X I S  OF E X C I T A T I ~ H . . . .  A 
P I C A  UP KL'Li'ER ( 2 ) .  .. 2 LA77 
P I C K  UP RESFONSE...... A 
XtiFUT ACCEL.PER PACE.. 

7 
F R € Q U E . N C Y  t C P S )  



J 

, 

7 

S I N U S O I D A L  F R E Q U E N C Y ’ S V E E P  

SIV-€3 LW2 TANK ORBITAL COAST VENT 
I N I T I A T  I ON SV I TCH < -  ( U S t  1 

LEdEPrD. .. 
U P S E E P  - 

DCh?tSkEEP ------ 

TEST CQ’4OITIC)iS.. .. 
TEST D A T E . . . . . . . . . . . . .  2/24/66 
A X I S  GF E X C I T A T I W . . . .  A 
P I C K  UP NV!’SER ( 3 1 . e -  3 FA85 
PICK W RESPOHSE...... & C- 
INPUT ACCEL.PER PAGE.. 

1000.0 

n 

cn 

a 

lCb.O 

- - 

U 

2 

O 10.0 - 
e 
< 
e 
rir 
J 
w 
u 
u 
< 1.0 

0.1 
10. 100. 1008. 

F R E Q U E N C Y  ( C P S I  



f 
poc1GLAS AIRCRAFT CWPAHY INC. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  
SIY-E? t H 2  TANK ORBITAL COAST VENT 

.I - 
u?l;F1GU2+TIcPi --- 
NOTE... J SEE PACE s a  

FCR PICK UP LOCATION 

.. - 
U 

z 
iO.0 

Y 

6.1 

I I 

I 4 

0. 100. 1000. 

F R E Q U E N C Y  ( C P S I  
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COUSCAS &rmm CCXPANY , rltc. 

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  

1 

X 
0 
M 

e 
< 
U 
W 
2 
0 
u 
0 
a 

__I_. ___ 

SfV-E3 LW2 TAMK ORSITAL COAST VENT 
/' -INITIATION SVITCH ( U S t  1 

100.0 

10.0 

1.D 

__-- 

I I 
10. 100. 1000. 

F R E Q U E N C Y  C P S  ]I 

0.1 I 
7 
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U 
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DOUGLAS AIRCRAFT CGYP XHC. 

W F  I CURL1 1- --- 
WTL.. . 1 SEE PACE a* 

FO? PICK W LOCATICM 

LEGEFtO... 
WShZEP - 

O#%a?;ĉ EP ----*- 

S I N U S O I D A L  F R E Q U E N C Y  S Y E E P  

SIV-8 LH2 TAbIK ORBITAL COAST VENT 

2/24/66 
A 

F R E Q U E N C Y  [ C P S )  

I 



J 

. . . . . .  

. 

OOUSLlS AIRCRAFT CC*?CPANY s !XC. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

SIV-B Lfl2 TANS ORSITAL COAST VENT 1 .INITIATION SWITCH (USL 1 
TEST CWDITICHS..  .. 

TEST D A T E . . . . . . . . . . . . .  2/24/65 
A X I S  CF E X C I T A T I N . . . .  A 
P S C K  U P  UUIISER t T I . . .  7 HE88 
PICK UP RESPONSE...... E 3  

,<I. 'f; INPUT ACCELSPER PAGE.. 

F R E Q U E N C Y  C C P S )  



. .1 

J 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  
SIY-5 LH2 TANS ORSfTAL COAST VENT 

IN I T I A T  ION St.J ITCH U5L 1 

LECEW ... 
WS\Z:EP - 

DOln:4SLEEP -*---- 

F R E Q U E N C Y  I C P S I  
--I 
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J 
W b L A S  AIRCRAFT CCYPANl INC.  

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

SEY-B tH2 TANK ORBITAL COAST VENT 
- 1  IN I T  I A T  ION SV I TCH (USL.1 

I 

cG%F16URATICSI --- 
tQTE... SEE PAM A x  

FCR P I C K  UP LCCAflOn 

L E K N D .  . 
UPSLEEP - 

DCk?iS'XEP ------ 

TEST CO..OITIWS.... 
TEST DATE ..... ... .. ;.. 2/18/66 

PICK UP NWSER ( 2 ) .  .. 2 LA77 
AXIS CF EXCITATICN.... 8 

PICK W FiESWklSE...... 
INPUT ACCEL-PER PAGE.. ,-3. ! 3' 



. -  
Y 

J 
W6t .A)  AIRCRAFT CCH?AHY I INC. 

S I F I U S O I O A L  F R E Q U E N C Y  S W E E P  

S I \ ( - B  tH2 TANi.( ORBITAL COAST VENT I 

- i  I M I T 1 AT I ON S\.l I TCH (USL I  j 
CCftFItURA'Tf03( --- 
MTE.. .  SEE ? A t €  %- 

F a  P I C K  UP LCCATIOPJ 

! 

F R E Q U E N C Y  [ C P S I  



J 
W t L k S  AIZCiiAF7 C W ? A M Y  D I N C .  

S I N U S O I D A L  F R E Q U E N C Y  S ! J & E P  

s i w B  11-12 TANK ORBITAL COAST VENT 
I N f f I A T  I ON SW I TCH [USL 1 

(.. 

n 

VI 

c3 
: 

F R E Q U E N C Y  t C P S 1  



WULLAS AIRCRAFT CG‘IPAM7 I INC.  

S I N U S O I D A L  F R E Q U E F a C Y  S W E E P  
I 

STV-B LW2 TANK ORBlTAL COAST VENT 

CC4’iFIGU2ATIW --- 
W T E . . .  SEE.PhM A&- 

FCS? PICK L’P LOCATIOPI 

LEGEND 
WSLEEP - 

DCkr?JSEEP ------ 

(U5L 1 

--I 
F R E Q U E N C Y  C C P S )  



. .  

S I N U S 0  I D A  
SIV-I3 tH2 TANK 

1 F\4 I f Tr AT I O N  

LEGEND 
UPSbEEP - 

O*?&S'&EP ------ 

TEST CWDSTIWNS... 
TEST DATE............. 2/18/66 

PICK UP tlW3E2 ( 6 )  + .. 6 KA89 
PICK U? RESFGVSE.. . . . . 

8 

A 
,-i \. :> 

A X I S  cf EXCXTATIOH.... 

.- 
INPUT ACCEL FER PAGE. 

F R E Q U E N C Y  t C P S  3 
7 
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! 

i 
Fpo. ---. i, C-I 

-7 --- q4.., 
WUGLAS I I E C R A F T  CWr'AHY IHC. i 

R E P M T  W .  r-..*-*C'- 
I S I N U S O I D A L  F R E Q U E N C Y  S V E E P  i 
SIY-B LH2 TANK ORBITAL COAST VENT 

c U5L 3 I N I T I A T  I ON S\.l I TCH 

1 
F R E Q U E N C Y  I C P S I  

i 
1 

i i -  



J 

-1 

I S f P l U S O f D A L  F R E Q U E N C Y  S Y E E P  

S I Y - B  LH2 TANK ORBITAL COAST VENT 
W S L  1 I N I T I A T  ? ON S\.l I T CH 

C@tFIGU2ATIot~ --- 
HOT€.. .  SEE PAGE e 

FCR PICK W' LCCATICW 

LCCEND.. . 
W S S E ?  - 

DWtSkEE? ------ 

F R E Q U E N C Y  ( C P S )  



t 

I f 

J 

-I 
F R E Q U E N C Y  ( C P S )  



J 
03;)GfAS AIRCEkfT C C H l l H Y  IXC. 

-5 I N U S 0  I O A L  F R E Q U E N C Y  S W E E P  

SIV-8 LW2 TANK ORBITAL COAST VENT 
I N  I Y I A T  I O N  S!l I T C H  ~USL.1 

# < f I C U 2 A T f M  --* 
&OX... SEE PACE __ i -.&. 'L TES7 C G f S I T I W S - .  

FC3 PICK U t  LCCATIG+4 TEST DATE............. 2/l?/66 

LEGEM3 . PICK UP KU42ER t 3 ) . . .  5 FA83 
a x I s  cf EXCITATION.... C 

W S M E P  - PICK CP RESPOf4SE....s. ,e, I - ? 
DCh4(5%i:EP ------ IKFUT ACCEL-FER PAGE.. c___ 



J 
W G L A S  A I R C R A F T  CC+”’AHY B I N C .  

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

SIV-B LH2 TANK ORBITAL COAST ‘1 
/ INITIATION SVITCH u5 t  1 
I 

eorrFrcu2pTrw --- 
mTE... / SEE PAGE A*-- 

FCR PICK W LOCATlOM 
TEST COVOITIONS... . 

TEST DATE............. 2/17/86 
A X I S  OF EXCITATION.... C 

LEMEX,... PICK UP tsWXBER ( 4 )  44 CC97 
WSbEEE? - PICK UP RESPONSE...... --J - -  

DGMXSMEP ------ INFUT ACCEL-PER PAGE.. 
I 

n 

z 
0 

8- 
< 
e 
w 
J 
W 
u 
u 
-< 

U 

F R E Q U € H C Y  C C P S  3 
7 



J 
W G L A S '  AIRCRAFT CCYTANY 8 I H C :  

S f N U S O I D A L  F R E Q U E N C Y  S W E E P  

SIV-B LW2 TANX OR8ETAL COAST VENT 
CUSL 1 I M I T f A T  E ON S\'I 1 TCH 

Wif ICURATIDH --- 
NOTE.. . 'SEE PICE x L  

FOR P I C K  UP LGCATIOH 
TEST C M I T I & S  .... 

TEST DATE............. 2/17/66 
, A X I S  OC EXCITATICH. C 
P I C K  UP t t G G E R  ( 5 ) .  .. 5 JC46 
P I C K  W R E S W S E . . . . . .  r=* I -1 IHPUT ACCEL-PER PACE.. -- 

r 

7 
F R E Q U E N C Y  ( C P S I  



i 

. .. .. 

WJUGLAS 4 I R C R A F T  CG’iTAHY w I H C .  

S I E I U S O I D A L  F R E Q U E N C Y  S Y E E P  

S I N - 3  LH2 TANK OP.81V19L COAST VENT 
CUSLI I N f T 1 AT f ON S\l I TCH 

C0hFIGU2ATIOH --- - 5  ., *.. WTE... SEE’PACE ’1 
FG? PXCK UT LOCATION 

LEGEM s *. 
V?Sh€CP - 

D W i S E E P  ------ 

I. 

F R E Q U E N C Y  ( C P S I  



S I N U S O I D A L  F R E Q U E N C Y  S 

SIV-B l H 2  LOW PRESSURE SWITCH 

i 
'L 

.. . 

F R E Q U E N C Y  C C P S I  
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FORM 25-5 -1  
IREV. 8-53) 

\ . .  

PREPARED B Y :  W.  SLACK AF 
CSV- 4B DIVISION MODEL. 

*CHECKED BY: MISSIU & SPACE SYSTEMS 

TITLE: __ I@ ,Pank Orbital  Vent I n i t i a t i o n  Switch - 2-24-66 
- -- 

REPORT NO: !< A ‘-I - - - 8 
(U-5L) 

DATE: 

i 

NOTE : 
OSCILLOSCOPE 
READING IS  FROM 
RIGHT TO P T .  

SIIOCK PULSE 

5 G/DIVISION 5 M SEC/DIVISION 

A AXIS 

B AXIS 

c.  AXIS 

5879- 6302 
27761 
lW6846 
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